Phylogenetic conservation of 4-aminobutyric acid (GABA) transporter isoforms. Cloning and pharmacological characterization of a GABA/beta-alanine transporter from Torpedo.
A family of structurally related, Na+/Cl(-)-dependent plasma-membrane transporters catalyze the uptake of several neurotransmitters, osmolytes and other metabolites into cells. Four different members of this transporter family have been cloned from mammalian sources which all transport 4-aminobutyric acid (GABA) but differ in their pharmacological profiles and in their tissue distribution. We report on the cloning, sequencing and functional expression of a transporter for GABA and beta-alanine from the electric lobe of Torpedo. According to similarity of amino acid sequence (77% identity), pharmacological properties, and tissue distribution (nervous-system-specific), it appears to be the counterpart of the beta-alanine-sensitive GABA transporter, GAT-B/GAT-3/GAT4, previously cloned from rat and mouse. The identification of another GABA transporter isoform from Torpedo (after the recent characterization of a Torpedo GAT-1 transporter) indicates that GABA-transporter isoforms are phylogenetically ancient and arose before the divergence of vertebrates. Sequence comparison between isofunctional transporters from evolutionarily distant species aids in the identification of amino acid residues that are critical for functional specificity. The expression of transporters for GABA and beta-alanine raises questions regarding the unidentified physiological role of these amino acids in Torpedo electric lobe.